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(54) SURFACE ILLUMINATING APPARATUS ^§ 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
illuminating apparatus which can reduce the amount of 
light leakage from the gap between a light emitting face 
of an LED and a side face of a stick-type light guide jg. 
body. 

SOLUTION: Light emitted from a light-emitting face of > 
an LED 20a fixed to a substrate 18 enters the stick- 
type light guide body 16 via a side face on the LED 20a 
side and is emitted from a side face on a light guide /^^-^^ 
plate 12 side. The emitted light enters the light guide ^ '^^^^^^^00^ 
plate 12 via a side face and is emitted from an upper Jk-V^J^ ^^"^M^W 
face. The substrate 18 has a through hole 18e and the 

stick-type light guide body 16 has a protrusion 16g on a -;^=^_ v ? 

bottom face. By inserting the protrusion 16g into the ^ 
through hole 18e, the relative position of LED 20a and ; ^ 
the stick-type light guide body 16 is determined and a 
close contact between the light-emitting face of the 
LED 20a and the side face of the stick-type light guide 
body 16 can be achieved. 
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* NOTICES * 



JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The cylindrical transparent material which carries out incidence of the discharge light from the 
luminescence side of the point light source which fixes to a substrate, and said point light source from the 
die-length direction end face, and carries out outgoing radiation from the die-length direction side face, 
And it sets to area-light equipment equipped with the light guide plate which carries out incidence of the 
outgoing radiation light from said cylindrical transparent material from the 1st side face, and carries out 
outgoing radiation from a top face. Area-light equipment which forms a fitting crevice in the 
predetermined location of said substrate, forms fitting heights in the predetermined location of said 
cylindrical transparent material, and is characterized by positioning relatively said point light source and 
said cylindrical transparent material by inserting said fitting heights in said fitting crevice. 
[Claim 2] It is area-light equipment according to claim 1 with which said cylindrical transparent material 
is arranged almost in parallel with said 1st side face of said light guide plate, said light guide plate has 
said 1st side face and the 2nd side face which intersects perpendicularly near [ said ] the point light 
source, and said luminescence side of said point light source is located in the method of outside [ side 
face / said / 2nd ]. 

[Claim 3] a line parallel to the straight line which said light guide plate has said 1st side face and the 2nd 
side face which intersects perpendicularly near [ said ] the point light source, and intersects said 1st side 
face and said 2nd side face - the area-light equipment according to claim 1 or 2 in which prism was 
formed on the top face of said light guide plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the area-light equipment of the front light method which 
irradiates light at a reflective mold liquid crystal display panel especially about area-light equipment, for 
example. 
[0002] 

[Description of the Prior Art] An example of this conventional kind of area-light equipment is indicated 
by JP,2000-89225,A [G02F1 / 1335] by which application public presentation was carried out as of 
March 31, Heisei 12. This conventional technique is giving a predetermined include angle between the 
die-length directions of linear prism and the perpendicular directions of the pixel pattern of a reflective 
mold liquid crystal display component which were formed in the top face of a light guide plate, and tends 
to prevent generating of the Moire fringe by interference with prism and the pixel pattern of a reflective 
mold liquid crystal display component. 

[0003] Moreover, an example of another area-light equipment is indicated by JP,2000-11723,A [F21V8 / 
00] by which application public presentation was carried out as of January 14, Heisei 12. Although this 
conventional technique is not a front light method, it is using the point light source and a cylindrical 
transparent material instead of the fluorescent lamp currently used as a linear light source, and enables 
improvement and a low-battery drive of impact nature. 

[0004] If such two area-light equipments are combined, it will excel in shock resistance and an electrical- 
potential-difference drive property, and the area-light equipment of the front light method which a moire 
draft does not generate will be obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if a clearance produces the point light source and a 
cylindrical transparent material between the point light source and a cylindrical transparent material by 
the location gap when mounting in a substrate, the leakage light from this clearance will carry out direct 
incidence to a light guide plate, and the bright line will arise on the top face of a light guide plate. That is, 
the bright line appears in the direction in which leakage light goes to prism direct owing to. 
[0006] So, the main purpose of this invention is offering the area-light equipment which can reduce the 
leakage light produced from between the point light source and cylindrical transparent materials. 
[0007] 

[Means for Solving the Problem] The cylindrical transparent material which this invention carries out 
incidence of the discharge light from the luminescence side of the point light source and the point light 
source which fixes to a substrate from the die-length direction end face, and carries out outgoing radiation 
from the die-length direction side face, And it sets to area-light equipment equipped with the light guide 
plate which carries out incidence of the outgoing radiation light from a cylindrical transparent material 
from the 1st side face, and carries out outgoing radiation from a top face. It is area-light equipment which 
forms a fitting crevice in the predetermined location of a substrate, forms fitting heights in the 
predetermined location of a cylindrical transparent material, and is characterized by positioning the point 



light source and a cylindrical transparent material relatively by inserting fitting heights in a fitting 

crevice. 

[0008] 

[Function] A cylindrical transparent material carries out incidence of the discharge light from the 
luminescence side of the point light source which fixed to the substrate from the die-length direction end 
face, and it carries out outgoing radiation from the die-length direction side face. Incidence of the 
outgoing radiation light from a cylindrical transparent material is carried out from the 1st side face of a 
light guide plate, and outgoing radiation is carried out from the top face of a light guide plate. Here, a 
fitting crevice is formed in the predetermined location of a substrate, and fitting heights are formed in the 
predetermined location of a cylindrical transparent material. The point light source and a cylindrical 
transparent material are relatively positioned by inserting fitting heights in a fitting crevice. 
[0009] On an aspect of affairs with this invention, a cylindrical transparent material is arranged almost in 
parallel with the 1st side face of a light guide plate. Moreover, the luminescence side of the point light 
source is located in the method of outside [ side face / of light guide plate which intersects 
perpendicularly with 1st side face / near the point light source / 2nd ]. 

[0010] a line parallel to the straight line which intersects the 1st side face and the 2nd side face on other 

aspects of affairs of this invention - prism is formed in the top face of a light guide plate. 

[0011] 

[Effect of the Invention] Since the point light source and a cylindrical transparent material were relatively 
positioned by inserting fitting heights in a fitting crevice according to this invention, the leakage light 
which the luminescence side of the point light source and the die-length direction end face of a 
cylindrical transparent material can be made close, consequently is produced from between a 
luminescence side and the die-length direction end faces can be reduced. 

[0012] The above-mentioned purpose of this invention, the other purposes, the description, and an 
advantage will become still clearer from the detailed explanation of the following examples given with 
reference to a drawing. 
[0013] 

[Example] The area-light equipment 10 of this example shown in drawing 1 is the so-called lighting 
system of a front light method, and consists of a substrate 18 (finishing [ mounting of LED 20a and 
20b ]) shown in the reflector 14 shown in the cylindrical transparent material (stick transparent material) 
16, drawing 5 , and drawing 6 which are shown in the light guide plate 12 shown in drawing 2 , drawing 
3 , and drawing 4 , drawing 7 , and drawing 8 . 

[0014] With reference to drawing 2 , a light guide plate 12 is made from polycarbonate resin and acrylic 
resin which are transparency resin, top-face 12a and inferior-surface -of-tongue 12b are formed in the 
shape of a rectangle, and the cross section seen from side faces 12e or 12f is formed a wedge shape or in 
the shape of parallel. Each include angle which the include angle which side faces 12c and 12e make, the 
include angle which side faces 12c and 12f make, the include angle which side faces 12f and 12d make, 
and side faces 12d and 12e make is made into about 90 degrees. Chuo of top-face 12a - a little - side- 
face 12c - being alike - two or more lines - 12g of prism sides which consist of prism P is formed, each 
line ~ Prism P - 12d of side faces - receiving - the direction of slant - extending - a line - the die- 
length direction of prism is made parallel to the straight line L which intersects side faces 12e and 12d. 
[0015] With reference to drawing 3 (A), drawing 3 (B) and drawing 4 (A) - drawing 4 (C), the stick 
transparent material 16 is also made from polycarbonate resin and acrylic resin which are transparency 
resin. Top-face 16a and inferior-surface-of-tongue 16b are mutually made parallel, and, in nothing and 
side faces 16c and 16d, side faces 16c-16f make 90 degrees for 90 degrees to side faces 16e and 16f to 
top-face 16a and inferior-surface-of-tongue 16b. the die length (distance from side-face 16c to 16d of side 
faces) of the stick transparent material 16 - about [ the breadth of a light guide plate 12, and ] - I do one 
and it may specifically be 60.1**0.3mm (**0.3mm is tolerance). Top-face 16a of the stick transparent 
material 16 is formed in a flat over the whole surface, and inferior-surface-of-tongue 16b is formed in a 
flat except for 16g of projections formed near the side-face 16c. 16g of projections is formed in the shape 
of a cylinder, and a diameter is set to 0.5mm thru/or 0.6mm. That is, tolerance of a diameter is set to - 



0.1mm. Moreover, distance from side-face 16c to the core of 16g of projections is set to 1.5mm thru/or 
1.6mm. That is, tolerance of this distance is also set to -0.1mm. 

[0016] With reference to drawing 5 (A), drawing 5 (B) and drawing 6 (A) - drawing 6 (C), a reflector 14 
is made from metals, such as stainless steel, brass, and aluminum, and contains the tabular reflective 
sections 14a- 14c. The reflective sections 14a and 14b are combined by reflective section 14c, and the die- 
length direction cross section of the reflective sections 14a- 14c is formed in abbreviation horseshoe- 
shaped. The die-length direction both ends of the reflective sections 14a and 14c are projected to the 
method of outside [ b / reflective section 14]. The supporters 14d and 14e which support a light guide 
plate 12 near the die-length direction both ends of reflective section 14a are formed, and 14g of notching 
which stops 16g of projections of the stick transparent material 16 is formed in the die-length direction 
one side edge (14d side of supporters) of reflective section 14b, 

[0017] Supporters 14d and 14e intersect perpendicularly in the die-length direction of reflective section 
14a, and are mutually prolonged in the same direction, and 90 degrees of parts are bent inside. For this 
reason, the die-length direction cross section of Supporters 14d and 14e is formed in the shape of 
abbreviation for L characters so that a light guide plate 12 may be wrapped in. Spacing of the bending 
part of Supporters 14d and 14e is equal to the breadth (distance from side-face 12e to 120 of a light 
guide plate 12, and a light guide plate 12 is supported from the side-face 12e and 12f side by Supporters 
14d and 14e. 

[0018] In addition, the reflective sections 14a- 14c and Supporters 14d and 14e are really fabricated. 
Moreover, when it looks at a reflector 14 from the upper part, 14d of supporters is formed in the location 
over the die-length direction one side edge of reflective section 14b, and supporter 14e is prepared in a 
way outside reflective section 14b. 

[0019] With reference to drawing 7 (A), drawing 7 (B) and drawing 8 (A) - drawing 8 (D), a substrate 18 
is set to mounting section 18a in which LED20a and zener diode 26 are mounted, mounting section 18b 
in which LED20b is mounted, and mounting section 18c in which a reflector 14 is mounted from 18d of 
electrode formation sections in which the electrode 22 which flows in LED20a and 20b is formed. The 
mounting sections 18a and 18b are combined with the both, ends of mounting section 18c, and 18d of 
electrode formation sections is combined with mounting section 18a. In addition, as for a top face and an 
inferior surface of tongue, let the mounting sections 18a- 18c and 18d of both electrode formation sections 
be flats. 

[0020] LED 20a and 20b is mounted in the mounting sections 18a and 18b so that each luminescence 
sides El and E2 may intersect perpendicularly in the die-length direction of mounting section 18c and a 
right pair may be carried out mutually. When LED 20a and 20b is mounted, distance from the 
luminescence side El to the luminescence side E2 is set to 60.3**0.3mm (**0.3mm is tolerance). Near 
the LED18a on mounting section 18c, through tube (0.6mm thru/or 0.7mm) 18e is formed for a diameter 
(tolerance is +0.1 mm), and distance from the core of through tube 18e to the luminescence side El of 
LED20a is set to 1.6mm thru/or 1.7mm (tolerance is +0.1 mm). On mounting section 18c except through 
tube 18e, two or more double-sided tapes 24 are stuck, and the back up plate 28a and 28b for reinforcing 
a substrate 18 is attached in the inferior surface of tongue of the mounting sections 18a and 18b. In 
addition, zener diode 26 is formed in order to protect LED 20a and 20b. 

[0021] When producing the area-light equipment 10 shown in drawing 1 , a reflector 14 is first equipped 
with the stick transparent material 16. At this time, the stick transparent material 16 and a reflector 14 are 
relatively positioned by engaging with 14g of notching of a reflector 14 in 16g of projections of the stick 
transparent material 16. 

[0022] Then, as shown in drawing 5 and drawing 6 , the substrate 18 with which LED 20a and 20b was 
mounted is prepared, and the reflector 14 by which the stick transparent material 16 was contained by this 
is mounted. It fits in with through tube 18e formed in mounting section 18c in 16g of projections which 
stuck reflective section 14b of a reflector 14 on mounting section 18c with the double-sided tape 24, and 
specifically projected it from 14g of notching. 

[0023] At the time of the completion of mounting, the stick transparent material 16 is sandwiched by 
LED 20a and 20b as shown in drawing 9 R> 9 and drawing 12 , and 16g of projections projects slightly 



on the inferior surface of tongue of a substrate 18 through through tube 18e, as shown in drawing 10 and 
drawing 1 1 . Thus, as a result of positioning relatively a substrate 18 (that is, LED20a) and the stick 
transparent material 16 by 16g of projections, and through tube 18e, as shown in drawing 13 , side-face 
16c of the stick transparent material 16 is close to the luminescence side El of LED20a. 
[0024] A reflector 14 will be equipped with a light guide plate 12 if it finishes mounting a reflector 14 in 
a substrate 18. That is, 12g of prism sides is turned upward, and a light guide plate 12 is inserted from 
above [ of Supporters 14d and 14e ] so that 12d of side faces may be close with 16f of side faces of the 
stick transparent material 16 (16f becomes parallel mutually with 12d of side faces like). The 
luminescence side El of LED20a is located in about 1mm and the method of outside (electrode 22 side) 
rather than side-face 12e of a light guide plate 12 so that drawing 13 may show. Thus, the area-light 
equipment 10 shown in drawing 1 is obtained. 

[0025] The stick transparent material 16 carries out incidence of the discharge light from the 
luminescence side El of LED20a which fixed to the substrate 18 from side-face 16c, and it carries out 
outgoing radiation from 16f of side faces so that the above explanation may show, incidence of this 
outgoing radiation light is carried out from 12d of side faces of a light guide plate 12 ~ having ~ two or 
more lines - pass in 12g of prism sides which consist of prism P - outgoing radiation is carried out from 
inferior-surface-of- tongue 12b. Here, through tube 18e is formed near the LED20a of a substrate 18, and 
16g of projections is formed near the side-face 16c of inferior-surface-of -tongue 16b of the stick 
transparent material 16. By inserting 16g of projections in through tube 18e, LED20a and the stick 
transparent material 16 are relatively positioned so that the luminescence side El of LED20a and side- 
face 16c of the stick transparent material 16 may be mutually close. 

[0026] As mentioned above, as shown in drawing 4 (A), there is **0.3mm tolerance in the die length of 
stick transparent material 16e, and as shown in drawing 8 (C), there is **0.3mm tolerance also in the 
distance between LED20a and 20b. Furthermore, even if tolerance is disregarded, a 0.2mm gap is 
between the distance between the die length of stick transparent material 16e, LED20a, and 20b so that 
drawing 4 (A) and drawing 8 (C) may show. Therefore, if 16g of projections like this example and 
through tube 18e are not prepared, a 0.8mm [ a maximum of ] clearance will be formed between the 
luminescence side El of LED20a, and side-face 16c of the stick transparent material 16, and leakage light 
will arise from this clearance. 

[0027] On the other hand, in this example, the tolerance produced about the distance from the core of 
projection 16 to side-face 16c of the stick transparent material 16 and the diameter of projection 16 is 
0.1mm, respectively (refer to drawing 4 (A)), and the tolerance produced from the core of through tube 
18e about the distance to the luminescence side El of LED20a and the diameter of through tube 18e is 
also 0.1mm, respectively (refer to drawing 8 (C)). For this reason, the clearance produced between the 
luminescence side El of LED20a and side-face 16c of the stick transparent material 16 is set to 0.3mm at 
the maximum. Therefore, compared with the time of not preparing 16g of projections, and through tube 
18e, it becomes narrow about a clearance, and generating of leakage light can be reduced. 
[0028] Moreover, since the luminescence side El of LED20a is located in the method of outside [ e / of a 
light guide plate 12 / side-face 12] (electrode 22 side), even if leakage light produces it from between the 
luminescence side El and side-face 16c of the stick transparent material 16, by the time leakage light 
reaches side-face 12e of a light guide plate 12, optical reinforcement will fall. For this reason, the bright 
line produced on the top face of a light guide plate 12 is not conspicuous. 

[0029] In addition, instead of preparing a projection and a through tube, external force (external force of 
the direction which goes to LED) is applied to a stick transparent material by elastic member like a flat 
spring, and you may make it lose the clearance between the luminescence side of LED, and a stick 
transparent material by this, although LED and a stick transparent material are relatively positioned by a 
projection and the through tube and leakage light was reduced by this in this example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing one example of this invention. 
[Drawing 21 It is the perspective view showing a light guide plate. 

[Drawing 31 (A) is the perspective view showing a stick transparent material, and (B) is the enlarged 
drawing showing a part of stick transparent material. 

[Drawing 41 (A) is the bottom view showing a stick transparent material, (B) is the side elevation 
showing a stick transparent material, and (C) is the plan showing a stick transparent material. 
[Drawing 51 (A) is the perspective view which looked at the reflector from top-face slant, and (B) is the 
perspective view which looked at the reflector from inferior-surface-of-tongue slant. 
[Drawing 61 (B) is the side elevation showing a reflector, (A) is the bottom view showing a reflector, and 
(D) is [ (C) is the **** Fig. showing a reflector and ] another side elevation showing a reflector. 
[Drawing 71 (A) is the perspective view showing a substrate, and (B) is the enlarged drawing showing 
some substrates. 

[Drawing 81 (A) is an inferior surface of tongue which shows a substrate, (B) is the side elevation 
showing the substrate in which a substrate is shown, and (D) is [ (C) is the plan showing a substrate and ] 
the A-A sectional view of a substrate. 

[Drawing 91 It is the important section sectional view showing the drawing 1 example. 
[Drawing 101 They are other important section sectional views showing the drawing 1 example. 
[Drawing 111 They are the other important section sectional views showing the drawing 1 example. 
[Drawing 121 It is the illustration Fig. showing the physical relationship of a stick transparent material 
and LED. 

[Drawing 131 It is another illustration Fig. showing the physical relationship of a stick transparent 

material and LED. 

[Description of Notations] 

10 -- Area-light equipment 

12 - Light guide plate 

14 - Reflector 

16 - Stick transparent material 
18-- Substrate 
20a, 20 b-LED 



[Translation done.] 
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D2 0 atecfcO*2 0 b#flil$r#) ^feS, 
[ 0 0 1 4 ] fg| 2 €r#MLT, 1 2 «jS^^}|g 

L. 1112 a teiO'Tffi 1 2 b 3 =h, 

WMl 2 e*fcttl 2 f^6S/ctKffi«. «tfcSfc«¥ 
tfiAlcBl&Z in 2>. fflijffil 2 cteJ;t>*l 2 ertSfeTft 

ffi. ffisi 2 cfc<tj>'i 2 f swa-rntt. ffl'Jffii 2fte 

JrO'l 2 d#fe-rftlStt&ertcMffil 2 dteJrtM 2 e 

*j«crflKtt. i>-rn*>«iaf9 o' i$ns. ±112 10 

a ©tf^-^UE 1 2 c ,£ «3 «CB, ^©iBH*:?' 'J XA 
Prfp^feS^UXAigl 2 gA^tSSftS. §*©*tt* 
XUXAPBffiilSl 2 dfCttLTMfcT? fa ifgltt 
7" 'J XAOg^faBffi'JiB 1 2 e teJ:t>* 1 2 d £ 
•Siftl&L tffiiSfi^ 

[00151^3 (A) te<±OlI3 (B) £6WC|34 
(A) ~H4 (C) £#fiSLT. Xf^7^i*#l 6 

V^fflfisZttntTZ. ±11 6 ateJrEXTffll 6b(i 
m><tC W icti, ffllffl 1 6 c - 1 6 f B_hffi 16ate 20 
J:0'Tffil 6 bKMUT9 0' £&L, fl« 1 6 c fej: 
^ 1 6 d KffliJffi 1 6 e te<i;£>* 1 6 f icMUT 9 0 6 £fe 

-r. ? t>myt& i 6 (mm 1 6 c ^6flw 

1 6 d*t?©ffi«> B, SfcjfcSl 2 

l#SfJKH6 0. 1 + 0. 3mm£§tlS (±0. 
3mm(iM) . Xf •( •? ^ftl 6©±I1 6 aB 
^ffi{ct>fc^)-C75 ? YicBf&Zti, Til6bii> m 
I16c fi$KU&J&3 titcpm 1 6 g- . 7 -7 » h 
tcj^fiESnS. S£@ i 6 gBRfStWcj&SSti. -bsb 
0. 5miM>lyO. 6mmt3n^ o$<3. US© 30 

lmmiSn^. Sfc. ilI16c^ 
SI 6gOW^t©Mi, 1. 5mmfel>kl. 6 
mmiSftS, c ©[£fii©£;^i> g fc- 0 . 1 

mm £ § fl5o 

[0 0 1 6] 05 (A) 43^0^5 (B) fe<5^CH6 
(A) ~H6 (C) £#flSL"C> 'j7l/$* 141t X 
t^>ux, T;usfr£©&H*$m&U MK© 
J5*fg[S 1 4 a - 1 4 c fc^tr. ESWP HafciO'H 
bBJSWSBl 4 cKJrrjTil&^ft. J5«BB14a~l 
4 c©SS*l*IIRaHWB30?sK«:jgSRStiS. ESfSP 40 
1 4 a te <fcO' 1 4 c OfiS *lfiJPHB«5l*W 1 4 b «fc 0 
-wratcgHtUorns. JgWSBl 4a©fiS#|Sjffi»jff 
«JtC««*« 1 2 Sr^T 4^at» 1 4 d te 1 4 e 
«3n, K*J»1 4b©g5^rS]-*« <3d#BBl 

4 d tfjj) icb. xf a v vmw* 1 6 <D^m leg^d 

[0017] SJ^gP UdfcitfUe B. KSfSB 1 4 
a©S$^tCiSSL/TS^4c|5lD^[filic5iy r . #>o— 
B|S3»rtffliJ«: 9 0 " fitfe.ft-Cl>4. C©fca!>. 30*3151 
4 d te££>' 1 4 e OgS^liltt, 1 2 50 
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4 

j&ir«fc5KI«L35KK:j&aS*i&. ^BBl 4dteJ:0* 
1 4 e©ffltf^©[HPHtt*fe*l 2 ©8MB CffJJra 1 2 
e*»6i 2 f *rore*t) <C«SPb<. 1 2 tt. S 

J^SPl 4 dteiCM 4 eKioTll 1 2 etectC/1 2 

[0018] £fc\ S*t§P 1 4 a~ 1 4 c UhWCSLft 
Sfil 4 dte<fcO*l 4 e«-H*E5tff*;*ft5. £/c. »J7U 
* * 1 4 *±7ET*»e>l»fefci* . 3£J^SP 1 4 d BSMSI3 

1 4 b©es:#Gi— ^itiHKKw sssas 

1 4 eBEWSP 1 4 b<D*f#0cKW6tt*. 
[0019117 (A) teJ:0*S7 ( B) tZ^mms 
(A) -118 (D) *#JSbT. SS181J. LED 2 

0afc<fc[>'^f-y^" K 2 6^JIS§nS^IS|3 

18 at. LE D2 0 b#|g£l3ft5Jg£ISin 8 b i. 

'J:7U££ 1 4#s?|gS3ft£SI£SSPl 8 c£, LED 2 

0 a *5 J: £>' 2 0 b (caCii-J- ZW& 2 2 A^JSS tl 
ffMSP 1 8 d tfrh1& h„ *tt§P 1 8 a tecfcO* 1 8 b « 
H«gpi 8 cOSSBtcft^Sh. ^ffiJK^Ul 8 ditm 
Sffll 8 aicg^jn^ fete. XSS|318a-18c 
teJr^S^BSSPl 8d©C>fhfc, iffite^^'TMia: 

[0020] LED2 Oafciy'2 0 btt. &<?©#63fe 
BE ltectD-'E 2&m%iUl 8 c©SS^iCjl:^L^ 
-oSl^ciE*f-r-5J:^(c. ^ttSBl 8 ateiO'l 8 b (c 
LED 2 0 ateJ;0'2 0 b&m&Strttt 
#. ^*ME l*e.^*IE2J-C©E!B. 6 0. 3 
±0. 3mmi3nS (±0. 3 mmliM) . *«Sf5 

1 8 c±©LE D 1 8 afiffJCii. itS^o. 6mmfe 
C^LO. 7 mm©Ka?Ll 8 eftBl&Zti (<2^«+ 
0. 1mm) . Jtil?Ll 8 e©4"'M^LED2 0 a© 
^5tfflE 1 $-C©E6Bt«l . 6mmfe^Ll. 7mmi 

(^tt+0. lmm) „ IM18e«<* 
SSgpi 8 c±(c«, ffi^©Mffif-X2 4*ste»3n. 

n^aj i 8 atecfco' i 8 b ©Tffioc«, mm 1 8 &ie% 

f Z>tc^>(DWmU2 8 ateJ;^2 8 b«"9^6n 
fete. '^t-?'^-F2 6B, LED2 0ate 

[0 02 1 ] 01 K^-J-fflHaWSIB 1 0 *fHRT St* 
B. ^f^r^ B^V^bi'^ 1 4KSf 

T5. C©t*. Xf ^^fMl6©^16g* 

»y 16i>j7U^14i ZffittmciiLm&isb 

[oo2 2]»,>t. mstecto'inecc^-r^^ccLE 

D2 0ateJ:O*2 0 b^Stifclfil 8^ffl^L-. 
cntcxf-f 7*i36#l 6# , JRW§ft;fc , J:7U£* 1 
4 « Jlii^-r £. ^WtcB. 'J7U*jil4 ©SWSB 1 
4 b ^WM^-X2 4 {Ccfcor^gpT8'-cfCteO# 

!J3X1 Arg&tb&MUtcmMl 6 g^rJI^SPl 8 c 
tcffJfiSS nfcK3i7L 1 8 e tm^TZ. 
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[0 0 2 3 ] mmcTV%, Xrr; 1 6 0 

QfccfcO'Hl 2*C7irrJ:5fc:LED2 OatecfcC/2 0 b 
CC<fcoT*S*v ££1 B fftt, 131 0*<fcWH 1 1 cc 
^-TJrS&cfiilJLl 8 e^ilGTSffil 8<DTS^C*dT 
^CC^tljrSc CtD<fc^$C. ^gl 6 eiMHLl 8 e 
iCCj:oTS«18 (o*0LED20a) i*?^* 
t>mit& 1 6 i*ffi»WtcfiHB*26L/cS*, a 1 3 K 
^■Tcfc^fC, 7s*r 4 v ZMytfo 1 6 OffiiJffi 1 6 c &£L E 
D2 0a(DMlE 1 CCSE^T*,, 

[0024] »J7U**14 *3Sfi 1 8 CCXSELKA £ 10 
2*U7 U^^l 4tc««rs B 
2 &*±rnJtCCLT, {Wffil 2 d#*7W 

v t>myt& i 6 omd i 6 f tmm-r *> *c <wb i 

2 d i 1 6 f ijWSl^tcWittii^tC) , 1 
2*33#3P1 4dfeJ:[>'14 e ©±;£fi*»fc*LjMr. 
HI 3*6**>SJ:5CC. LED2 0a©J8*IEl 
tt, 1 2 coflffl 1 2 e J: «5 4> 1 mm8flt *W 

(«g22ffl) ^fiit^ s C0<fc5lCLT, 0 1CC^; 

[0 0 2 5 3 K±OttW*e>»*SJ:5Cc % 20 
6(1 S« 1 8&Cg«3ftfcLE D2 0 aCD^ 

6f^>6tiiiff^ C<oa«36tt*36«l 2CDWJ® 1 2 

A§U 2 g*«TTffil 2 b*6Htf*3tiS. CCt, 
Stk 1 8 <DL E D 2 0 aaEftKttltilTL 1 8 e #J&J5K3 
ft, *r -/ ? ^#*f* 1 6 CDTffi 1 6 bOfflUffi 1 6 c ifi 
ftCCtt^ti 1 6 fir^AS tiS. ?^16g £r*i!?L 1 
8 etcKfejitfCiCCi^-C, LED20aO^*ffiE 
ItXTHv ^2»*f* 1 6 OffllJffi 1 6 c <fc**St>tCgJJS 30 
■r^cfcOCC, LED20ai^fr^i*#16i# 

[ 0 0 2 6 ] ±^(Z)J:^iC, y^^r a v ZMitfcl 6e© 
ftSCCtt, 04 (A) CCSVTJ:5R:±0. 3mm©Si 
^1 LED 2 0 a*5<fcD f 2 0 bP^CO^fUCCfe, 08 

(C) tc^Tck 9CC± 0. 3mm©&i^*5o 3 6 
CC, ^MSrMIL/ftiiUTfe, ^-r^ 6 e 

CD^^iLED2 0 a*5<fctf2 0 blHOjB(lii<DIB*c 
W\ 134 (A) *5i^H8 (C) 3&>6^Scfc5tC, 
0, 2mmOW*5, Ltc&^X. C<DlQtWDJ: 40 
SftSSBl 6 g*sJ:#JM?Ll 8 etRtftttfhtf, L 
E D 2 0 a GDffefcffiE li^f ^«#;{* 1 6 COfflUBB 

16ci0n^O, 8mm©HWH*«JBJ3ESh, CO 

[0027] cncc^or, co^«wctt, ^si 6 

zS** 1 6 ©ffjffl 1 6 c S t? (DBB 

6 entree i 6(De&tcoi>T£Ds&Mtt*ft-e 

no. lmm-C&O (E4 (A) #Jfc)\ ®il?L'l 8 e 
©*i*6LED2 0 aOMIE 1 *r<DB*tt6tf 
tcKiKLl 8 eCDSS&coi>T£D£^&^*i^n 50 
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0. Imnirft^ (@8 (C) #flS) „ C<D/ C tf)> LE 
D 2 0 a O^ffiE l^fr; 1 6 QffilJE 1 

6 c iOffflCC* D^Pffl^rO. 3mmift5, L 

[0 0 2 8] ttc, LED 2 0 a<D#fejfeffiE 1 
18 1 2<D®m 1 2 e ± 0 ±>*f;£f (^S2 2ffJ) &C{i®T 
SfctfK 3fc)fcffiE liWo 6CDM1 6 

c 4<DrB*6»n**s*Dfci LT fe, 
1 2 0ffliJBl 2 e«:iij3l-r4*-CtC3t5fiS^lST-rS. 
C<Dtc&>. mytfal 2<D±ffltC^CSiBEe* s SSiOCi 

[0 0 2 9] c<D**Wt?tt, SSHisJccXKilTL 

Ste J: «'<*<Dcfc^«cWtt 

[01] CO«MO--ie»ffil : S:^"i"W«Hr*S. 
[02] i3tf^TfflatJ)^ 0 

[03] (A) «xf ^ ^^MStlfflir* 

[04] (A) «Xfr; ^i36(*?:^tTIS*t* 

[0 5] (A) tty7u***±ras4*^3tpe>m&» 

Wt*^ (B) «y^U^**Tffi«4*^|oI*»€)S 

[06] (A) itvy u^^^tTHUr*^, 

(B) B^I/^^^TIMS-C*^ (C) B»J7 

u^**^"rKffiiar*«5, (D) sy7i/^s«wt 

[0 7] (A) lSSt6**-rW«Hr*0, <B) «a 
[08] ( A ) ^Stg^^-rTffit?* 0 , ( B ) 

*^TS«*^r«!iffiiar * o , ( c ) «s**5rr± 

(D) bs«cda- AWffiiar*4 0 
[09] Hl3KMHN«^r«VRfrBB a Cft&. 
[010] 01 **feptJ^TfifecDSgp»f®0-e*>^ o 

[0 i i ] mimm*tt't<Di&<Dmmmwm-e& 

[012] v tmyctttLED t<D{b_WMi%£^ 



1 0 

1 2 -mfflR 

\ 4 vt>* 



(5). 

* 1 B -Zf- a -j 
1 

* 2 0 a. 2 0 b -LED 



If ffl 2 0 0 2- 1 00228 
8 



[H 1 ] 



[12] 





IM3] 



[04] 





16o- 



[135 ] 




7 — 

^ 16b A 



m ^ lib 16f 

15a 



[110] 



\ 7 — r^r 

Ifc 16^ I© Iff 



16d 




Kg ia«* 



4#gr1 2002-100228 



[012] [013] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'FADED TEXT OR DRAWING 

J2TBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



Li REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




